: (a) Overview STM image depicts a structure formed by the co-deposition of TPA molecules and Mg atoms. The zoom-in in the inset shows white protrusions (Mg clusters) surrounded by TPA molecules, evidencing the electrostatic interactions between both constituents. (b) STM image showing in detail the organization of the TPA and Mg +2 in a Mg-3TPA structure. The TPA molecules are characterized by the circular motifs while the Mg +2 centers (represented by green circles in the superposed model) appear as smaller circular protrusions between three TPA molecules. Figure S2 : STM images of the Mg-3TPA structure (V bias =0.821 V; i=50 pA). It can be observed that the apparent height (brightness) of the Mg atoms depends on the tip conditions. For example, in the upper figure, a random change in the tip condition changed the contrast of the image. Nevertheless, in both cases the same structure, can be identified. Table S1 .
Height (Å)
Height ( Table S1 : Comparison of vertical adsorption coordinates with respect to the topmost layer of the C, O and Mg atoms of the respective overlayers. Figure S4 . STM images showing that the 3 x 3 TPA network on Cu 100, remains intact after O 2 exposure. The pure TPA network passivate and protect the Cu surface for oxidation. Figure S5 : HR-XPS spectra in the C1s and O1s energy regions showing that the homo-molecular 3x3 phase (grey spectra) does not react in the presence of CO 2 (red spectra) nor O 2 (blue spectra) molecules. In O1s, the peak characteristic of CuO appears as a consequence of the partial oxidation of the Cu(100) surface with O 2 . 
